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ABSTRACT 


The description of the new species A&era julieae is based on a 
complete specimen. collected. from. southern. California and 
three empty shells from. Costa Rica. These specimens consti- 
tute the first record of Akera in the eastern. Pacific. Akera ju- 
licae is distinguishable from the widespread Indo-Pacific spe- 
cies Akera soluta by its radular and jaw morphology; the rach- 
idian teeth of A. soluta are more solid with larger cusps and 
Banking denticles, the mid-lateral teeth of А soluta аге den- 
ticulated, whereas in А. julicae thev are smooth, and the out- 
ermost lateral teeth of A. julieae are proportionally more elon- 
gate and straighter than those of A. soluta; the jaws of A. soluta 


are well developed and composed of a number of rows of 


strong rodlets, whereas in А. julieac the jaws are more rudi- 
mentary with only five rows of fragile-looking rodlets. There 
are no consistent diffe 'rences between these two spec 165 in giz- 


zard plate and adult shell morphology, but the protoconch of 


\ soluta is slightly larger and more elongate. The western At- 
lantic species Akera bayeri is distinguishable from A. julieae by 
having a more elevated shell spire and stronger radular teeth 
with denticles on all lateral teeth. 


INTRODUCTION 


The SA PUE family Akeridae Mazzarelli, 1891 
includes. opisthobranchs with an external, evlindrical 
shell into which the animal cannot retract comple еу. Н 
contains the single genus Akera Müller, 1776, and only 
a few Recent valid species distributed throughout trop- 
ical and temperate regions. The type species, Akera bul- 
lata Müller. 1776, has been reported from the northeast 
Atlantic, from the Baltic shores of Denmark and Norway 
to the British Isles. continuing on to the Atlantic and 
Mediterranean. costs of continental France and Spain 
( Thompson, 1976). Italy ( Rinaldi, 1955), and the Савагу 
Islands | Ortea et al.. 2001). 

In the Indo-Pacific, the widespread species Aera so- 
luta : Gmelin, 1791) has been reported from South Af- 
rica and Mozambique to Australia. Marshall Islands, and 
Ње Philippines (Gosliner. 1957). Both Akera. bicincta 
(Quov апа Gaimard. 1533), from Australia. апа Akera 
constricta Kuroda 1947, from Japan, have been regarded 


as junior synonymis. of A. soluta; see Wells and. Bryce 
(1993) ала lfamatani (2000) re spectively. This expands 
Ше known range, for A. soluta. Other nominal Indo-Pa- 
cific species, Akera tuinida (А. Adams in Sowerby, 1550), 
Akera tasmanica. Beddome, ISS2, and Akera. aperta 
Hedley, 1899, were | described [топ the southwwestern 
Pacific, and are poorly known. They are likely synonyms 

of A. soluta, but because they were described based sole- 
ly on shell morphology, their identities are unclear and 
in need of revision. 1n the westerm Atlantic, Olsson and 
MeGinty (1951) reported for the first time a species of 
Akera from Florida under the name “АКега thompsoni." 
Because the animal was figured but not described, this 
species name is a nomen nudum in ассогдапсе with Ar- 
ticle 13.1 of the fnternational Code of Zoological No- 
menclature ОСАМ, 1999). The first available name for 
the western Atlantic Akera is Akera Раусгі Ev. Marcus 
and Er Marcus, 1967, which has been reported from 
the southwestern Caribbean Sea and Brazil (Ex. Marcus, 
1970). 

There are no Recent species of Akera. known. from 
Ше eastern. Pacific; АКега таса Хокеѕ, 1939, the only 
known species from this area, was described from the 
lower to middle Eocene, Domengine Formation, Fresno 
County, California (Vokes, 1939). Squires (200T) report- 
ed this species from the Llajas Formation (also lower to 
middle Eocene), Ventura County, California. In. the 
present paper we describe the first occurrence of Recent 
Akera in the eastern Pacific based on a complete : spec- 
imen collected in the Channel Islands, California and 
three shells from Guanacaste, Costa Rica. 


MATERIALS AND METHODS 


The specimen from California was collected as part of 
Ше Southern. California. Bight 1995 Regional Marine 
Monitoring Survey (Bight, 1995) conducted in the sum- 
mer of 1995. Infaunal samples were taken with а 0.1 т? 
Van Veen grab sampler and screened through а 1 mm 
mesh. The sample was then placed in a relaxant solution 
of Epsom salts (magnesium sulfate. heptahvdrat: 
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Table 1. Coniparative material examined in this study. The specimen marked with an asterisk (*) was collected alive and included 


soft parts. 


Species Locality 


Akera soluta Кїї, Japan 

Uala Reef, Quezon, Philippines 
New Zealand 

Hardwick Вау, South. Australia 
Hardwick Bay, South Australia 
Hardwick Bay, бош Australia 
Phuket, Thailand 


Akera bullata Vinmark, Norway 


Date Depth Number 
—— LACM 153414 
Мау 1959 3-15 m LACM 073035 


LACM 153415 
LACM 157942 
LACM 153416 
LACM 153417 
LACM 046356 
LACM 153118 


MeSO,-7H,O) and freshwater for à miniminn of 30 min- 
utes. The sample was then fixed їп 10% buffered. for- 
malin. апа preserved. in. 70% ethanol. Тһе preserved 
whole animal was photographed using a digital camera 
mounted. on а dissecting scope (Wild Epimarkroskop? 
№450). 

Тһе Costa Rican shells were. collected. during, the 
Searcher 401. Expedition of the Natural History Muse- 
um of Los Angeles Сопу. 

Several additional specimens and shells belonging to 
other species оГ Akera were examined. for eomparison 
purposes. These specimens are listed in Table 1 

The shell is very. fragile and. could. not. be dissected 
intact. from. the. specimens. exunined, which: rendered 
the. description below incomplete. Once the. shell was 
removed, the internal organs were dissected and drawn 
using а Nikon SMZ 1000 microscope equipped witli а 
drawing tube. The radula, jaws, iud gizziurd plates were 
dissected and. photographed. using а Насер S-3000N 
Scanning Electron Microscope (SEM), The apical region 
of the shell was separated from the rest of the shell and 
mounted for SEM photography. 


SYSTEMATICS 


Akeridae Mazzarelli, 1891 
Akera Müller, 1776 
Туре Species: Akera bullata Müller. 1776, by mono- 
үру. 


Diagnosis: Shell external, fragile, translucent, суйп- 
drical to slightly bulloid. Spire flattened to elevated with 
a partially e ОШ :dded protoconcli. Aperture equal to the 
length of the spire or slightly shorter. Thin periostracum 
forming a raised lange at the keel. Animal unable. to 
retract Tully into the shell, but can stretch over twice its 
length; with a posterior pallial tentacle. Parapodia ex- 
tending laterally, meeting mid-dorsally over. {һе shell. 
Badula with. rachidian tooth having à median cusp and 
sinaller denticles on either side. Касап tooth flanked 
рү 21-52 lateral teetli. 


nlar ше s arranged in three tiers. 


Gizzard with а mimber of irreg- 


Akera julieae new species 


(Figures 1—1) 
Akera sp.— Behrens, 2004: 15, pl. 1D. 


Holotype: ГАСМ 3033, from type locality. 


Paratypes: 3 shells, southeastern. comev. of. Bahía 
оро, о sand beach west of Bahía de Salinas, Guana- 
caste Province, Costa Rica (11702'22" №, 85?45' 16" W), 
14 Feb. 1972, 1.5-10.7 m depth (LACM 3034). 


Туре Locality: | Southwestern corner of Santa E 
Island, California, USA (33?18'24" №, 11822'05" W), 2, 
Jul. 1995, 40.6 m depth, in gray colored silt and Am 
(LACM 3033). 


External Morphology: | The body is oval. 10 mim long 
in the preserved holotype, The ce phi die shield is trian- 
ешаг, comprising about М of the Боду length in the pre- 
served. specimen (Figures 1A, 2A). The parapodia are 
narrow and do not reach tlie тіле of the body (Fig- 
ures 1A-C, 2A), The gill is unipinnate, with 11 simple 
lamellae (Figure 2B). The color of the living animals is 
unknown; the preserved holotype is erayish lite. 


Shell Morphology: Тһе shell is billomorph, fragile, 
well-calcified (Figure 1). The protoconeh is smooth, and 
only the outer whorl is visible extemally (Figure 3C). Its 
maximum diamveter is 200 pom. The мот are separated 
by а deep, channelled suture, which is shallower on the 
apical whorls. Те periphery of Ше логі, near. Ше 
apex, is angulated and forms а conspicuous Кее], which 
divides the whorls into two parts (Figure 1D, 3C). The 
inner part has а characteristic pattern of strong, curved 
wrinkles. The whorls аге attached. to. tbe. preceding 
who just below the periphery of this whorl. The apical 
region is flattened and the external whorls overlap the 
inost internal. The whorl sides are clearly curved, con- 
vex. The aperture. is broad. below and. narrow. above, 
where it extends into а deep sinus along the suture of 
the upper lip. There is a thin callus in the columella. 
The sculpture consists of. numerous, low and thin spiral 
ribs and axial growth lines. The shells are covered with 
a thin brownish periostracum. 


Anatomy: The buccal bulb is oval; it connects poste- 
поту to Ше long esophagus and the salivarv glands (Fig- 
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Figure 1. Алега julieae new species. photographs of the preserved holotype (LACM 3033). A. Dorsal view. Scale bar = 5 mm 
B. Ventral view. Scale bar as in A. C. Lateral view. Scale bar = 5 т. D. Apical view of the shell. Scale Баг = 5 иип 


ure 2С). Two strong retractor inuscles attach laterally to cusp (Figure 4A). There are 3-5 denticles on each sid 
the buccal bulb. The radular formula is 19x 23.1.23 in of the cusp varving in shape and size. The two innermost 
the holotvpe. The rachidian teeth are broad. with a tri- teeth; on each row have а long апа narrow b 

angular based. basally concave. and a pointed central conspicuouslv wider eusp bearing denticles о 
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Figure 2. 
Scale bar = 


groove; fco, female copulatory organ: ga, genital atrii; el; gill; ez, cizz: ud; i 
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Akera julicae new species, drawings of the preserved holotype (LACM 3033) 
1 inm. B. Detail of the «йш. Scale bar = 1 i C. General view of the anatomy. Scale bar = 
of the reproductive system, Scale bar 
am, ampulla: bb, buccal bulb; Бе, bursa copulatrix; es, cephalie shield; de. digestive gland: es, esophagus; ехо, external seminal 


esg 


ga 


am 


А. Dorsal view of the coinplete body. 
| mm. D. General view 


= 0.5 пип. E. Penis and prosate. Scale bar = 0.5 mm. Abbreviations: ag, albumen gland; 


, testine; mg, niucous p. ша; pu. penis; pr, prostate; 


ps, репа sheath: rm, retractor inuscle: shi shell: sg, salivary gland; sr, seminal receptacle. 


and outer sides. The rest of the lateral teeth are hook- 
shaped, with а long and narrow cusp and lack denticles 
(Fieure 4B). In the outermost teeth tlie base is shorter 
and the cusp propor longer than in the mid-lat- 
erals (Figure 4C). The jaws are "composed of 6 rows of 
simple, elongate rodle n (Figure 3B). The esophagus 
opens into а jt ише muscular eizzard, which contains sev- 
eral eizzard plates. The vizz: ind plates vary in shape | and 
size: ihe are irregular sth Aue edges (Figure ЗА). 
Те reproductive svsteni is ое Figure 2D). 
Тһе ampulla is long and. convoluted; it opens into the 
genital atrium at Ши ипе point where the albumen and 
ucous glands open. The bursa copulatrix is oval; it con- 
nects with the сола] atrium through а wide and curved 
duct. The genital atrium is long апа is connected to a 
complex female: copulatory organ. near. the. opening. 
From the ganopore an open seminal groove runs in an- 
terior direction to the protrusible cephalie penis and the 
prostate. The penis is long and externally enclosed in а 


sheath: (Figure. 2E). The. prostate is shovt and. simple, 
and connects proximally to the penis. 


Etymology: | Dedicated to Julie Barwick, the daughter 
ol the junior author. 


DISCUSSION 


Akera julieac has been included in АКега becanse of the 
presence. of a. fragile, evlindrical external shell, a. flat- 
іепей spire, and a р: urtially embedded. protoconch. The 
гадаа of this species has a single broad, triangular rach- 
idian tooth, with а median cusp and smaller "m nticles on 
either side, as well as several hamate lateral teeth. The 
плата contains a minber of irregular eizzard plates ar- 
ranged iu three tiers. АП these characteristies are diag- 
nostic ol the genus Akere. (ec above). 

Їз is the first record ofAKera in the eastern. Pacific. 
Belirens (2004) cited this specie s as Akera sp. based on 
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Figure 3. Akera juliae new species and A. soluta (Gmelin, 1791). A-C. Akera julicae, scanning electron micrographs of the 
preserved holotype (LACM 3033). A. Gizzard plate. Scale Бат = 300 jum. B. Jaw. Scale bar = 50 рт, С. Protoconch. Scale bar 
= 200 gm. D-E. Akera soluta (Gmelin, 1791), scanning electron imnicrographs of а ѕресішеп Їтош Japan (LACM 153414). D. 


Gizzard plate. Scale bar = 300 рт. E. Jaw. Scale Баг = 50 рт. Е. Protoconch. Scale bar 


the material here. examined and information, photo- 
graphs, and descriptions provided Бу the junior author. 
The description of the new species is mainlv based on 
the holotvpe, collected from California, but the three 
empty shells collected from Costa Rica seem to belong 
to the same species. However, this needs to be verified 
when complete specimens from Costa Rica become 
available. 


= 200 pm. 


Akera julieac. dilfers from other described species of 
the genus. Several shells and one specimen of the Indo- 
Pacific Akera soluta were examined Гог comparison (see 
Table 1) confirming the presence of several external and 
internal differences between these two species. For in- 
stance, the rachidian radular teeth of A. soluta are more 
solid with larger сиѕрѕ and flanking denticles (Figure 
4D). The three innermost lateral teeth have wide cusp: 
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Figure 4. — Akera juliae new species and A. solita (Gmelin, 1791). A-C. Akera julicac, scanning electron micrograplis of the radula 
of the һо1обуре (LACM 3033). А. Касан and innennost lateral teeth. Scale bar = 50 pan. B. Mid-lateral кее, Scale Баг = 50 


pan. С. Outerimost lateral teeth. Scale bar 


= 50 pan. D-F. Akera soluta, scanning electron micrographis of the radula of a specimen 


from Japan (LACM 153414), D. Касан and iunermost lateral teeth. Scale bar = 50 рип. E. Mid-lateral teeth. Scale bar = 50 


pm. Е. Outerimost lateral teeth. Seule bar = 50 pan. 


with denticles in A. soluta; whereas only the two inner- 
most teeth of A. julicae have similar characteristics. Тре 
mid-lateral teeth in A. soluta also have denticles (Figure 
4E), whereas they are ятоо in А julieae. The outer- 
most lateral тее of A. julieae are proportioually inore 
elongate and straighter Шап Шоѕе of di soluta (Figure 
418). More importantly, the jaws of A. solita. are well 
developed and eoimposed of a Du of rows of strong 
rodlets (Fignre ЭК), whereas їп A. julieae Ше jiws are 


тоге rudimentary МН oily 5 rows of fragile-looking 
rodlets. There are по consistent differences E on Ше 
gizzard plates of А. /ийсае апа JA. soluta. (Figures ЗА, 
3D). Externally, A. solita has а slightly larger and more 
elongate protoconcli, 'The adult shells of tic е bwo spe- 
cies are indistinguishable due to Ше morphological var- 
iability in X. soluta. 

Akera bayeri is tlie ouly other species of Akera Коми 
[тош е Auiericas. The extermal morphology and ала 
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omv of this с was deseribed in detail Бу Marcus 
and Mareus (1967) and Marcus (1970). Akera аце ri АЧ 
| s {тош А. julicae іп two important regards. Tlie shell 
A. bayeri has а more elevated spire nd ihe radular 
m are stronger with denticles оп all lateral teeth, 
whereas in A. julieae the lateral teeth are smooth. 
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